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l.\ Imaging and/or raater-mode' scanning apparatus, 
in \particular scanning microscope, having a 
compen^tion device for compensating for ambient 
influences that may degrade the imaging, comprising: 

an iiTOCfe acquisition device (7) for acquiring at 

least oK^ pixel of an object, and 

an image Processing device (2) which is connected 
downstreamXof the image acquisition device, and 
also an imag\ display device, furthermore at least 
an electrical Vilter (5), 

a sensor (4) fo\ picking up a first signal, and 
an actuator and/d^ a control element (3) 
characterized in that 

the first signal dependent on tha ambient influences 
passes through the filter directly and drives an 
actuator and/or a controA element (3) which has an 
effect on the imaging and/o2L on the image display, in 
the calibrated state of t^e apparatus, which is 
characterized by the sett\ng of the transfer 
characteristic of the filter, tfte image degradation is 
greatly reduced or essentially coirtpensated for, and 
in that the filter (5), for caiibr^ating the apparatus, 
has a calibration input and a seconcl signal- is applied 
to the calibration input of the filtei 
2- Apparatus according to Claim l] 

characterized in that 

the apparatus comprises at least one ^ensor (4) for 
detecting ac least one physical quantit\ outside the 
apparatus, this sensor (4) outputting theVirst signal 
which depends on the ambient influences at t*ie location 
of the sensor (4 ) . 

3. Apparatus according to Claim 2, 

characterized in that 
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the sensor (4) comprises at least one pick-up for 
electromagnetic and/or magnetic fields and/or air 
vrbrations and/or ground vibrations. 
4. \ Apparatus according to Claim' 1, 
characterized in that 

the signal input of the filter (5) is connected to an 
output ofVhe image processing device, (,2). . 

Characterized a>n that 

apparatus ^comprises 



Apparatus according to ene^^Vtho -precadlftg 



the 



calibration of theXfilter, 



a device for the manual 



6. Apparatus according to of- rr^reding 

elain»ij , 

characterized in that 
the control element (3) 
processing device (2) and 



IS arranged in . the image 
least part .of the image 
degradation is reduced or comi^ensated for in the image 
processing device. 

T TV \ ^ky/y) ^ 

^- Apparatus according to 

C"l d'xm^ / 

characterized in that \ 
the actuator (3) 

the apparatus. i \ 

8. Apparatus according to -one-nrf-SrtSpis^^ 

characterized in that 

an output of the image processing deviceX (2) is 
connected to the calibration input of the filter\(5) . 



is assigned to a scanning device of 



9. Apparatus according to fe '^of fhe— px-e^ 

C±a-tfH6, ^ 

characterized in that 
the second signal varies as a function of. a scanning 
posiLion of the scanning device and/or of time 

10. Apparatus according to S^^-^-^md-^, 
characterized in that ^ 
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the apparatus is designed for' operation ' in a 
calibration mode and for subsequent operation in an 
image mode, 

whereby, in the calibration mode, ambient influences 
5 which degrade the image are detected by the imaging of 
a predetermined reference object and comparison of the 
image with the real structure of the reference object 
in the image processing device, and are greatly reduced 
or essentially compensated for by calibration of the 
10 filter, and 

whereby the image defects are compensated for by 
maintaining the- calibration in the image mode, even in 
the event of a change in the ambient influences. 
11. Apparatus according to Claim 10, 
15 characterized in that in the calibration mode: 

T a scanning device scans a selected section of a 
reference object/ 

the digital image processing device (2) compares a 
stored signal assigned to the reference object 
with the image signal of the reference object, the 
said image signal having been obtained from the 
image acquisition device (7), and farms a defect 
signal assigned to the difference and ' outputs it 
to the filter (5), and 
25 - the apparatus stores, in a memory, data for 
generating the second signal for setting the 
transfer parameters of the filter for the image 
mode. 

12. Apparatus according to Claim 10, 
characterized in that in the image mode: 

a scanning device scans the object to be imaged, 
and 

the apparatus, taking the data stored during the 
calibration mode as the basis, generates the 
35 second signal for defining the transfer parameters 

of the filter. 
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C 13. Apparatus according to eX aims 2 -aT>ii-8-^ 
chVracterized in that 
X the\apparatus is set up for automatically calibrating 

the filter during th« image mode. 
^ 5 14, Apparatus according to Claim 13, 

characterized in that 

the image\acquisition device (7) ^cans the 'object to be 
imaged andXthe image processing device (2) is set up 
for determiVing a temporal displacement of line 
10 centroids of \uccQssive image lines within the whole 
image and outputs the second signal as a function of 
this temporal distolacement to the filter (5) . 
15. Apparatus Recording to Claim 13, 
characterized in thivj 
15 the image processingXdevice is set up for determining 
the temporal displacement of an image centroid of 
successive images and Outputs the second signal as a 
function of this tempora\ displacement to the filter 
(2). \ / 



q ^0 16, Apparatus according ^sc> Ofte-Hoi4;iai-m^9-^3^HH^^ 

characterized in that \^ 

the filter is set up fbr carrying out the 

cross-correlation of the first s\gnai and of the second 
signal - 

^ 25 17, Apparatus according to ^t^i-~^he-^^^^ 

^ c - laims , ^ 




characterized in that 
the apparatus is set up for reducing \r compensating 
for the image degradation by means' of actuators and/or 
30 control elements acting in two .mutually orthogonal 
directions. 

18. Apparatus according to 

^ cdaim s; 

characterized in that 
35 the apparatus comprises a scanning electron microscope, 
a force microscope, a surface roughness measuring 
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instrument, an optical scanning microscope, a light 
croscope, a transmission electron microscope or a 
listhography installation* 

19. \ Apparatus according to Claim 18, 
5 characterized in chat, 

in thi(^^ case of the electron microscope, the actuator 
(3) comjfe^rises a device for deflecting the electron beam 
and/or aNlevice for displacing the sample. 

20. Apparatus according to Claim 18, 
10 characteriz^ in that, 

in the case osC the light microscope, the actuator (3) 
comprises a deVce for deflecting • the light and/or a 
device for displmng the sample. ^ 
^ 21. Apparatus according to ^ira-wivs^/---S—an4i-]r5, 

15 characterized in tha 

the apparatus is a liSaht microscope or a transmission 
electron microscope, \he first signal also, being 
determined from the temporal displacement * that is 



determined. 

20 22. Method for opera^ting an imaging and/or 



raster-mode scanning appara\iis for compensating for 
ambient influences that may degrade ' the , imaging, ,in 
a. particular for operating an apparatus according to^^^^ 

'ca f tlie p iv c edin g claims l -^&o-^, 
25 a first signal dependent on the\ ambient influences 
being passed directly through an electrical- filter (5) 
and the output signal of the filter driving an actuator 
and/or a control element (3) which has\n effect on the 
imaging and/or the image display, whereby, in the 
30 calibrated state of the apparatus, which Ts effected by 
setting a transfer characteristic of the f\lter, given 
by transfer parameters, the image degradation is 
greatly reduced or essentially compensated for,\and 
the calibration of the apparatus is carried outXby the 
35 setting of the filter (5) by a second signal\being 
applied to the calibration input of the filter. 
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3. Method according to Claim 22, 
characterized in that 

the\ calibration of the apparatus is carried out by 
manuXl setting of the filter (5) . 
5 24. \ Method according to Claim 22, 
charactexized in that 

a control element (3) in the image processing device 
(2) is driven and the compensation of the image 
degradationX is carried out at least partially in the 
10 image processing device. 

25, Method according to Claim 22, 
characterized m that 

an actuator (3)\in the scanning apparatus is driven and 
the compensationX of the image degradation is carried 
15 out at least partVally by driving the actuator (3) of 
the scanning apparatus. 

26, Method according to Claim 22, 
characterized in that> 
the apparatus is ope^^ted in a calibration mode and 

20 subsequently in an image, mode, whereby 

ambient influences Vhat degrade the imaging are 
detected by means \pf a sensor (4) which is 
arranged outside the\ apparatus and drives the 
signal input of a filter (5), 
2^ " calibration mode, the degradation of the 

image is greatly rfeduced or essentially 
compensated for by the imaging of a predetermined 
reference object and comparison of the image with 
the real structure of the reference object and by 
calibration of the transfer characteristic of the 
filter, and \ 

in the image mode, the degradation of the image is 
at least partially compensated for by maintaining 
the calibration, even in the event^of a change in 
35 the ambient influences. 

27. Method according to Claim 26, \ 

\ 
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characterized in that 

he calibration mode comprises at least the following 
st^ps : 

determination of a first signal which depends on 
'^e interfering influence at the ;ocation of the 
s^aor, by a sensor (5) arranged outside the 
appaxatus; 

appliN:ation of the first signal to the signal 
input \f the filter; 
10 - acquisitv^n of a selected section (9) of a 
predetermivned reference object by means of an 
image acquavsition device (7) by the scanning of 
the re f erencev object, • 

comparison ofXthe acquired image with the real 
structure of thk reference object; and 
determination of\a defect signal assigned to the 
difference; 

application of the second signal, derived from the 
defect signal, to the regulating input of the 
^il^*^ ^5) for \defining the transfer 
characteristic of the filter; 

application of the outputVsignal of the filter to 
the signal input of a regulating amplifier (6) 
application of the output signal of the regulating 
25 amplifier to an actuator ancl)or a control element 

(3) for the purpose of correcting' the reduced 
image quality; • \ 

iterative calibration of \the transfer 
characteristic, in such a way that\the reduction 
°^ imaging quality is great.l), . reduced or 

essentially compensated for, by me\ns of the 
following steps: \^ 
- comparison of the corrected image with\the real 

structure of the reference object 
35 - alteration of the transfer characteristic of 

the filter in such a way. that the corirected 
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image approximates to the .real structure of the 
reference object 

storage of data for generating the determined 
transfer characteristic of the* filter for the 
image mode. 

Method according to Claim 26, 
characterized in that, 

in the image mode, a sample is acquired by scanning, 
the transfer characteristic of .the filter of the 
10 apparatus that has been determined in the calibration 
mode being fiVedly prescribed, and the output signal of 
the digital fiYter, after passing through a regulating 
amplifier (6), \s assigned to the . actuator and/or the 
control element h), with the result that image defects 
15 are greatly reduceX or essentially ^compensated for even 
in the event of a chVige in the ambient influences. 
29. Method accordrng to Claim 22, 

characterised in that \ 

ambient influences Vhich impair the imaging are 
20 detected by means 6f a sensor (3)/ which is 

arranged outside the \^pparatus and drives the 
signal input of a digital filter (5) with a first 
signal, \ 

an image acquisition device feeds an image 
processing device (2), in wh\ch an image analysis 
is carried out and a signalv dependent on the 
analysis is applied as the sedond signal to the 
calibration input of the filter, ,\ 
the output of the filter is applied via a 
30 regulating amplifier (6) to an .activator and/or a 

control element (3) of the apparatus, \hich has an 
effect on the image, the image degradation thereby 
being greatly reduced or essentially . compensated 
for . \ 

35 30. Method according to Claim 29, \ 
characterized in that \ 

\ 
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the object to be imaged is scanned by the image 
acquisition device, 

\^he image analysis comprises the recursive 
sterminacion of the displacement of the line 
ceWroids of successive image lines within the 
whoi>e image, and 

the ^ond signal is calculated from this temporal 

displacement. 
31. Methoa according to Claim 29, 
10 characterized \n that 

the image\ analysis comprises the recursive 

determinatiok of the displacement of the image 

centroid of successive images,' and 

the second signk is calculated from this temporal 
15 displacement. \ ^ 

CI 32 . Method according to ei^v£c-p-£--€ia-i-BV3-^--o-r— 31-, 
characterised in that \ 

essentially the cross-corXlation of the first signal 
with the second signal is caWied out in the filter (5) 
20 and, consequently, the actuatV or. the control element 
(3) is fed with a drive signa\ which is dependent on 
the cross-correlation between W first signal and 
second signal. \ 

33. Method according to &i]2|4-€-laims-24-e^ 
2.5 characterized in that 




an image acquisition device \ feeds an image 
processing device (2), 
an image analysis is carried o^X in the image 
processing device, and \ 

30 - a signal dependent on the imagl analysis is 
applied as the first signal to the signal input of 
the filter, and \ 
a signal dependent on the image \nalysis is 
applied as the second signal to Che Calibration 

35 input of the filter, \ 



AMENDED SHEET 



PCT/DE98/01186 98HEL1149WOP 
Heiland 

- 31 - 

the output of the filter (5) is applied via a 
\regulating amplifier (6) to at least one actuator 
d>?id/or one control element (3) of the apparatus, 
whi^ has an effect on the imaging, the imaging 
5 degradation thereby being greatly reduced or 

essentially compensated for. 
34, Method according to Claim 33, 

characterized Vn that 

the image ^nalysis comprises the ' recursive 
10 determination of\the displacement of the line centroids 

of successive imagfe lines within the whole image or the 

recursive determinaycn of the displacement of the 

image centroid of successive images, 
^ 35. Method according to jsni^^^-^^e-prece^^ 

q 15 

characterized in that 
the image degradation is essentially compensated for by 
means of actuators and/or Vontrol elements acting in 
two mutually orthogonal direcVions,' 

Apparatus for com^nsating for ambient 
influences in imaging and/or\ raster-mode scanning 
apparatuses that may degrade the Maging, comprising: 

a calibratable digital .electrrpal filter (5) ; 

a regulating amplifier (6) wh\ch is . electrically 
25 connected downstream of the filt^, 

an actuator and/or control element (3) driven by 

the regulating amplifier, 
characterized in that 

a first Signal dependent on the ambient influences can 
30 be passed via the signal input of the fiieer directly 
through the latter, and 

a second signal is applied to the calibration \input of 
the filter, and 

the driven actuator and/or the driven control eSlement 
35 (3) has an effect on the image, 
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whereby, in the ^^ibrated state of the filter, the 
image degradation greatly reduced or' essentially 

compensated for. 

37. Apparatus accordi^ to Claim 36, 
characterized in that 

the apparatus comprises at l>^t" one sensor (4) for 
detecting at least one physicalNfluantity outside the 
apparatus, this sensor outputtin^the first signal 
which is dependent on the ambient in^fluences at the 
location of the sensor. 
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